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Abies, species information, 384 Agroforestry (cont'd)
Acacia shifting cultivation

agroforestry, 283, 297, 301 alley cropping, 292
plantation planning, 163 considerations, 290-291
planting materials and techniques, 199, 217 cropping practice improvement, 294-295
secondary forest, 152 custom and precedent, 279-280
species information, 384 described, 281
speciesof fallow improvement, 33-34, 41,108, 115,

alba, 298 293-294
albida, 174, 301,302 fertilizer use objectives, 289, 293,295
arabica, 60, 215, 21 7, 297 land-use improvement, 279, 292-293
auriculiformis, 200, 384 local planning improvement, 291-292
catechu, 200 nutrient conservation and, 287-290, 301-302
decurrens, 182, 384 research focuses, 335-336
farnesiana, 250 traditional practices, 280-287

mangium, 384 taungya systems, 211,248-250, 295-298
mearnsii, 384 tree crops, 34, 159
melanoxyion, 173, 384 tree species for, 41 7
senegal, 152, 283, 384 Albizia
verek, 384 planting materials, 197
villosa, 248 propagation, 202

Acioa, agroforestry, 293 species information, 385
Acrocarpus Alchornea, primary forest, 72

planting materials, 199 Alnus, species information, 385
species information, 384 Amazon. Seealso specific countries

Agathis agriculture, 30
plantation culture, 244 agroforestry, 280, 286, 287
species information, 384-385 deforestation, 25
species selection, 176 forest distribution, 22, 24

Agriculture. Seealso Agroforestry human habitation history, 29, 280
fauna and, 30-31 land-use planning, 47
food production statistics, 40 medicinal and hallucinogenic plants, 53
land capability classification system, 44-45 origins of the forests, 22, 365
land-use considerations, 40-46, 158, 192 plantation planning, 187

management implementation and, 341 primary forest
safeguarding of by forests, 32-34 environmental influences, 92, 94

Agroforestry. Seealso Agriculture forest composition, 73, 74
as an alternative, 42-43 forest structure, 64, 65, 66, 68, 70-71
described, 279, 298-299 instability of, 63
developmentof nutrientcycle, 80

benefits of agroforestry, 301-302 tree growth, 84
conceptual variables, 298-299 yields, 99
mixed cropping drawbacks, 302-303 research needs, 309
mixed cropping effects on yields, 283,284, 285 secondary forest, 114, 144
mixed cropping successes, 300, 303-305 soil fertility, 32-33
possibilities versus limitations, 299-301 Anacardium

fodder production, 59-60 plantation culture, 249
forage values and, 304 planting techniques, 215, 216
research focuses, 301,305, 335-337 species information, 385

secondary forest and, 108, 115,280, 292 Anderson pattern, 218
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Andira Austral ia (cont'd)

primary forest, 72 plantation planning
species information, 385 interplanting, 167

Animal life. SeeFauna site considerations, 162, 163
Anogeissus, species information, 385 species selection, 177, 178-1 79, 180, 181, 182
Anthocephalus planting and propagation

nursery practices, 206 history of planting, 402
plantation culture planting materials, 200

thinning, 257, 261,262 planting stock, 209
treatment, 256 planting techniques, 216, 223-224, 225
yields, 409, 410 propagation, 201,203, 204-205

plantation planning, 171, 174, 175 primary forest, 76
planting materials, 196, 1 97, 198 research focuses, 327
secondary forest succession, 107 secondary forest
species information, 385 clearcutting, 125
speciesselection, 175 liberation, 143

Araucaria production considerations, 111
plantation culture regeneration, 128, 141

genetic relationships, 241,242 residual forest, 103-104
thinning, 258, 266, 411,413,414 yields, 149
yields, 405-406, 410 Avicennia

plantation planning, 156, 163, 167, 183 planting materials, 195
planting primaryforest,96, 100

materials, 195, 197 secondary forest, 150, 151, 152
nursery practices, 206 species information, 386
stocktypes,207 Azadirachta
techniques, 217, 223 agroforestry, 297

propagation, 202,203 plantation planning, 162
species information, 385-386 planting techniques, 221

Arboricide use, 147-148, 214 species information, 386
Argentina

agroforestry, 304 Bagassa,species information, 386
plantation culture, 258, 266, 270, 411,413 Bamboo
plantation planning, 167, 177, 179, 181, 183 plantation culture, 275
secondary forest, 153 plantation planning, 171
weather features, 354 production policies, 55

Artificial regeneration. See Regeneration propagation and planting, 196, 204
Aucoumea research focuses, 323-324

I plantation culture, 242, 414 research needs, 310
plantation planning, 166 secondary forest, 148
planting, t69 speciesinformation, 386
species information, 386 underplanting, 248

Australia Bangladesh
classification of forests, 372 agroforestry, 301,302, 303
plantation culture planting and propagation, 401

genetic relationships, 237, 238-239, 240-241,242 Barbados, weather features, 353
pruning, 270 Beard's system of forest classification, 370-372
site quality, 229, 231,232, 233 Belize
thinning, 257, 260, 262, 265-266, 267 agroforestry, 297
treatment, 248, 253,255, 256 management implementation, 341

plantation culture, 255
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Belize (cont'd) Brazil, planting and propagation (cont'd)
plantation planning, 177, 1 83 planting techniques, 212-213, 214, 215, 216, 21 7,
planting and propagation, 199, 404 218
secondary forest, 125, 128 propagation, 202,205

Bertholletia, species information, 386 soil additives, 222, 223,224-225
Biodiversity. See Ecology; specific types of forest, e.g., primary forest

Primary forest environmental influences, 93, 94, 95
Bolivia forestcomposition,72

land-use planning, 49-50 forest structure, 69, 70, 71
plantation culture, 237 nutrient cycle, 79, 81
weather features, 5 reproduction, 88, 89

Bombacopsis, species information, 386 stratification, 69
Brazil treegrowth,86

agriculture, 42 researchfocuses, 307, 332
agroforestry secondaryforest, 107, 153

current practices, 300 weather features, 5, 354, 357
shifting cultivation, 282-283,287, 295 Brosimum, species information, 386
successeswith, 304 Bruguiera, secondary forest, 150
taungya systems, 297, 298 Buchenavia, primary forest, 69, 70

classification of forests, 368, 374, 376-377 Bucida
fiber production, 35 primary forest, 67
forest products, 53 species information, 386
plantation culture BurkinaFaso

assessing performance, 228,229 agroforestry, 285
coppices, 272-274 planting and propagation, 402
genetic relationships, 237, 241 Burma. See Myanmar
pruning,270, 271 Burning
regeneration, 277 in agroforestry, 281,286
site quality, 234, 235 in establishing plantations, 250
thinning, 411,414 in site preparation, 212, 213, 214-215
treatment, 246, 247, 250, 255-256 Bursera
yields, 276, 277, 405-406, 407, 408, 409 secondary forest, 101

plantation planning species information, 386
arguments against Eucalyptus, 156 Burtt-Davy's system of forest classification, 369
interplanting, 167, 169 Burundi, plantation culture, 274-275
productivity considerations, 156, 15 7, 159
site considerations, 162, 163 Calliandra, species information, 386
species composition, 169, 172, 174 Callitris
species selection, 1 77, 1 80, 181-182, 1 83, 184, secondary forest, 125

186 speciesinformation,387
timber supply, 160 Calophyllum

plantation yields, 55 plantation culture, 411
planting and propagation species information, 387

history of planting, 187, 402-404 Cambodia, primary forest, 69, 70-71,92
insectsand diseases,210 Cameroon
land-use planning, 50 plantation planning, 175
management implementation, 349, 350 planting, 166
planning, 191, 192, 193 Canada, research funding from, 344
planting guidance, 211, 219-220 Carapa
planting materials, 200 species information, 387
planting stock, 206, 207, 208, 209 species selection, 176
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Cariniana, species information, 387 Classification of forests
Caryocar, species information, 387 Beard's system, 370-3 72
Casuarina Burtt-Davy's system, 369

agroforestry,281 Champion's system,369
asfuelwood, 37 Chipp's system,368-369
plantation culture, 242,409, 410 forest distribution and, 22, 23, 24
plantation planning, 180 forest diversity examples, 60-61
planting Holdridge'ssystem,372

history of, 401 researchfocuses,317
materials, 195, 196 Schimper's system, 367-368
stocktypes, 209 the Unesco system,372-373
techniques, 214, 216, 222 vegetation types, 7, 28, 374,375,376-377

propagation, 202 Classification of vegetation. SeeVegetation
species information, 387 classifications

Cecropia Clearcutting. SeeSilviculture, in secondary forest
planting materials, 199 Climate. Seealso Water
primary forest, 72, 84, 85, 98, 100 climatic classifications
secondary forest, 106, 107 Holdridge's system, 41, 181, 182,276, 277,
speciesinformation, 387 360-361,362, 372

Cedrela Koeppen's system, 9-10, 357, 358
overuse consequences, 38 research focuses, 317
plantation culture, 236, 237 significance to vegetation, 6-7
plantation planning, 167, 168, 173 Thornthwaite's system, 181,357-360
planting, 169, 195-196, 197, 200, 210 Waiter's system, 361,363, 364
propagation, 202 hurricane effects on forests, 92, 164
research focuses,321,328 moisture
secondary forest, 125 characteristics of the Tropics, 4-6
species information, 387 mean annual precipitation, 13, 14

Cedrelinga orographic rainfall, 4, 9
plantation planning, 167 rainfall measurement procedures, 315
planting materials, 194-195 rainwater disposition by forests, 31,32, 162-165
species information, 387 seasonal patterns, 10, 11, 12, 15, 27, 28

Ceiba topography and, 96
primary forest, 67, 72, 73 net primary productivity relationship to, 97
propagation, 202,203 origins of the forests and, 21-22
species information, 387 planting and propagation considerations, 206-207,

CentralAfrican Republic 214-215
plantation culture, 248 primary forest
planting and propagation, 217 deciduousness, 72
secondary forest succession, 107 diversity, 75

Cerrado vegetation, classification of, 376-377 light, 94-95
Chad moisture,92-93,93

agroforestry, 285 temperature, 93-94
planting and propagation, 402 tree reproduction and, 88-89, 90

Champion's system of forest classification, 369 wind, 96-97
Chile, weather features, 5 regional features, 6, 353-355
Chilopsis, planting techniques, 214 solar radiation
Chipp's system of forest classification, 368-369 characteristics of the Tropics, 1,3
C_hlorophora,species information, 387 daily insolation levels, 4, 5, 6
Classification of climate. See Climate, climatic insolation effects on living organisms, 27

classifications treegrowth and, 83
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Climate, solar radiation (cont'd) Cupressus
species selection and, 177, 180, 181-182 plantation culture
temperature, 1,2, 7, 8 genetic relationships, 235, 237, 238, 240
wind, 3-4, 9, 10, 11 plantation culture, 245-246

Colombia pruning,270
land-useplanning, 44 thinning, 261,413
origins of the forests, 21,366 yields, 406-407, 408
plantation culture, 240, 245-246, 261 plantation planning, 175
plantation planning, 174-1 75, 184 planting, 200, 206, 221,223,224-225
planting and propagation, 200, 223,225, 404 propagation, 203
primary forest, 67, 79, 88, 89, 96 secondary forest, 125
secondary forest, 108, 128, 149 species information, 388
weather features, 353-354 as windbreak, 60

Conservation. SeePhysical environment; Plantation Cutover forest. See Secondary forest
culture; Protection of forests; specific resources Cybistax, species information, 388

Convention on International Trade in Endangered
Species, 54 Dacrydium, species information, 388

Coppices. See Plantation culture Dacryodes
Cordia primary forest, 85, 96, 100

agroforestry, 300 secondary forest, 104, 144
plantation cu Iture, 249 Dalbergia
planting, 169 planting and propagation, 401
planting materials and techniques, 196, 197, 218 species information, 388
primary forest, 90 speciesselection, 172
species information, 387 Dipterocarps. See also specific names
aswindbreak, 60 industrial products, 36

CostaRica plantationculture,249
agroforestry, 300, 303, 304 plantation planning, 166, 171
land-use planning, 43 planting, 197, 217-218
management implementation, 351 primary forest, 69, 83, 87, 89, 91
plantation culture, 228, 229, 246 research focuses, 322-323
planting and propagation, 196, 199, 202, 404 secondary forest
primary forest, 75, 79, 86, 88-89, 100 clearcutting, 124-126
research focuses, 320 liberation, 143, 145, 146
secondary forest, 107, 145-146 refinement techniques, 129

Cbte d'lvoire. See Ivory Coast residual forest, 102-103, 105
Cryptomeria silviculture, 119

species information, 388 stand diversity, 113
yields, 406, 407, 408 swamp forest, 149

Cuba Diseases. See Pestsand diseases

agriculture,41 Dominica
land-use planning, 45 agroforestry, 299
plantation culture, 276-277 .... secondary forest, 104
plantation planning, 167 Dominican Republic, secondary forest, 153
planting and propagation, 209, 214, 404 Dry forest. See also Classification of forests
research focuses, 321 primary forest, 65, 67, 92
soil and water conservation, 48, 49 secondary forest, 101, 152-I 53

Cunninghamia
species information, 388
yields, 406, 407
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Ecology. Seealso Classification of forests; specific types Eucalyptus, plantation culture (cont'd)
of forest, e.g., Primary forest rotation, 243

research focuses, 318 site quality, 229, 231
research on forest ecosystems, 31, 48 thinning, 257, 258-259,263, 411
silviculture and, 59, 114 treatment, 245, 246, 247, 249, 250-251,252,
speciesselectionand, 177 254-255
studies of primary forest, 63-64 yields, 276, 277, 407,408, 409

Economic considerations plantation planning
in agroforestry, 279, 286, 290, 291,294, 295,299 arguments against planting, 156
forest production statistics, 35-36 productivity considerations, 157
forest production versus food production, 41 site considerations, 163
in land-use planning, 51 species composition, 169, 172, 1 75, 176, 177
management implementation and, 339, 349, 350-351 species selection, t 77, 1 78-179, 180-181,
overuse of forests and, 37-38 183-184, 186, 187
in plantation culture, 238, 241-242, 262,275-276 planting
in plantation planning, 1 28-129, 155-161,170, 192, history of, 401,402,403

216 materials,195,196,200

primary forest production and, 98 nursery practices, 205
production policies and, 51-52, 55-58, 60-61 pest management, 210
in research, 308-309, 31O, 316, 333 soil additives, 221,222-223,224
secondary forest production and, 109-11 2, 114, 11 7, stock types, 207, 209

128-129, 153 techniques, 214-215,216, 217, 218, 219
Ecosystems.SeeClassification of forests; Ecology; primary forest, 81, 1O0

specific types of forest, e.g., Primary forest production policies, 55, 57
Ecuador propagation, 202, 203

agriculture, 60 research focuses, 307, 321,325
planting and propagation, 200 species information, 388-390
weather features, 354 species of

El Salvador aiba, 184, 248, 273
plantation culture, 229,231 botryoides, 272
planting and propagation, 404 camaldulensis, 159, 175, 178, 184, 215, 222,

Energy production. 5eeWood products, fuelwood 224, 237, 257, 272, 383, 388, 389
England citriodora, 163, 200, 389

plantation planning, 171 cordata, 389
planting and propagation, 216, 218 decaisneana, 390

Entandrophragma deglupta, 159, 166, 184, 186, 196, 198,
planting materials, 197 202, 203, 211, 215, 223, 224, 240, 258,
species information, 388 260, 276, 383, 389, 407, 409

Enterolobium, species information, 388 giobulus, 60, 159, 175, 182, 184, 189,
Environment. SeePhysical environment 224, 229, 231, 254, 255, 273, 389, 404,
Epirua, primary forest, 73 407, 408
Erythrina, agroforestry, 303 grandis, 159, 184, 186, 189, 195, 198,
Establishment of forests. SeePlantation culture; Planting; 202, 210, 213, 224, 225, 230, 243, 253,

Propagation 257, 269, 271, 273, 274, 276, 277, 383,
Eucalyptus 389, 403

agroforestry, 297, 298, 302 hemilampra, 389
management implementation, 350 maculatas, 389
plantation culture microtheca, 221, 297

coppices, 272-275 multiflora, 389
genetic relationships, 236, 237, 240 naudiniana, 389
pruning, 270 paniculata, 389
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Eucalyptus, species of (cont'd) Forestry research. See Research
pilularis, 389 French Guiana, weather features, 354
regnans, 243 French West Indies. See specific names, e.g., Martinique
resinifera, 389 Fuelwood. SeeWood products, fuelwood
robusta, 100, 257, 272, 383, 389 Future requirements for implementation. See
rostrata, 273, 388, 389, 402 Management, implementation of; Policies;
saccharifera, 390 Research

saligna, 159, 173, 175, 180, 184, 189,
200, 205, 209, 215, 218, 219, 222, 223, Gabon

243, 244, 256, 257, 268, 270, 273, 274, plantation culture, 242,245
277, 321, 383, 389, 402, 407, 408 plantation planning, 166

semicorticata, 389 The Gambia, agroforestry, 285, 296
tereticornis, 195, 196, 206, 210, 237, 246, Gap planting. SeePlanting, interplanting

249, 272, 273, 383, 390 Generation offorests. See Plantation planning; Planting;
termina lis, 389 Propagation
umbellata, 390 Genetic tree improvement
urophylla, 186, 202, 276, 390, 403 agroforestryand, 300-301
viminalis, 184, 390 plantation culture and, 234-241

as windbreak, 60 plantation planning and, 183, 184-187
Extent and location of forests planting and propagation and, 194, 196

by country or continent, 25, 26 production goals and, 58
nonforested areas, 22, 23 research focuses, 331-335

by zones, 24 Geology. SeeOrigins of the forests; Soil
Germany

Fallow forest. See Secondary forest plantation culture, 252-253
Farming. SeeAgriculture; Agroforestry plantation planning, 172
Fauna Ghana

human environment and, 30-31 agroforestry, 285, 286, 287, 303
in mangrove forest, 32 plantation culture, 240, 249
overuse of forests and, 38 plantation planning, 159, 167, 171
plantation planning and, 163 planting and propagation, 195-196, 201,202
primary forest and, 74, 77, 87, 89 primary forest, 80, 100
production policies and, 54 research focuses, 319
secondary forest and, 112 secondary forest, 119, 123, 129, 132, 147

Fertilizer use Gliricidia, species information, 390
in agroforestry, 115, 289, 293, 295 Gmelina
in forest plantations, 221-225, 250-256 agroforestry, 297, 303
research focuses, 328-329 plantation culture

Fiji geneticrelationships,235
plantation culture, 246 regeneration, 276
plantation planning, 160, 176 site quality, 230, 234
planting and propagation, 210, 402 thinning, 414
secondaryforest, 151 yields, 276, 409

Finland, plantation culture, 254 plantation planning, 162, 171, 175, 183
Flindersia planting, 194, 205,208, 217, 224

secondary forest, 125 research focuses, 332
species information, 390 species information, 390

Forest areas. See Extent and location of forests; Goals for implementation. See Management,
Inventories of forests implementation of; Policies; Research

Forest classification. SeeClassification of forests; specific
types of forest, e.g., Primary forest
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Goupia Hura
primary forest, 66 species information, 390
secondary forest, 144 species selection, 176
species information, 390 Hymenaea, species information, 391

Grevillia, species information, 390
Group planting. SeePlanting, interplanting Implementation. SeeManagement, implementation of
Growth(tree) India

measurement and prediction of, 243-244, 320-322 agriculture, 42, 60
primary forest, 81-87, 92-95, 96 agroforestry
research focuses, 320-322 benefits of, 301,302
timber crop identification and, 136-I 39 shifting cultivation, 281,285,291,292

Guaiacum, species information, 390 successeswith, 304
Guatemala taungyasystems,296

agroforestry, 288-289 fuelwood use, 37, 38, 56, 57, 292
planting and propagation, 201,206 Indian Forest Service revenues, 35
secondary forest, 107, 108, 115 management implementation, 340-341,347

Guazuma, species information, 390 plantation culture
Guyana bamboomanagement,275

classification of forests, 371 coppices, 272, 273,274
origins of the forests,22 genetic relationships, 236, 237
primary forest, 73, 87 site quality, 229, 230-231
secondary forest, 146, 147, 149 thinning, 259, 264, 269, 412-413

treatment, 246, 248, 249, 250-251
Haiti yields, 407, 408, 409, 410

agriculture, 42 plantation planning
management implementation, 350 interplanting, 165
secondary forest, 126 productivity considerations, 158

Hart's spacing factor, 265,266 site considerations, 163
Hawaii speciescomposition, 171,1 72, 174, 175-176

plantation planning, 169, 172-173, 174, 184 timber supply, 159-160, 161
planting and propagation planting and propagation

history of planting, 402 history of planting, 401,402
planting materials, 198 insects and diseases, 210
planting stock, 209 planting materials, 195, 196, 197, 198-199, 2()0
planting techniques, 218, 219,220, 223 planting stock, 206, 208, 209

primary forest, q6 planting techniques, 211, 214, 21 5, 216, 217, 222
Herbicide use, 147-148, 213-214,246, 247 propagation, 202, 203, 205
l--ternandia,planting materials, 199 primary forest
Hibi.scu_, species information, 390 forest structure, 66, 70
Holdridge's life zones reproduction, 88

described, 360-361,362,372 tree growth, 84, 86 ....
land-use considerations, 41 yields, 98, 99
plantation culture and, 276, 277 production policies, 56, 57
species selection and, 181,182 research focuses, 307, 323-324, 324-325

Honduras secondary forest
planting and propagation, 404 clearcutting, 124
secondary forest, 132 diameter limits, 120

Hong Kong, planting and propagation, 222-223 dry forest, 152
Hueck's system of vegetation classification, 374, 375 liberation, 143
Human environment. See Physical environment; Social mangroves, 151

considerations regeneration assessment,140, 142
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India, secondary forest (cont'd) Kenya (cont'd)
silviculture, 118 planting and propagation, 21O, 218, 221,222
structural goals, 116, 11 7 research focuses, 324

Indonesia secondaryforest,149
agriculture,42 Khaya
agroforestry, 295, 296 planting materials, 197
plantation culture primary forest, 85

site quality, 228, 230 secondary forest, 113, 137, 138
thinning, 265, 412 species information, 391

treatment, 249 Koeppen's system of climatic classification, 9-1 O, 357,
yields,405 358

planting and propagation, 205,222, 402

secondary forest, 103, 105, 119, 132, 150 Laguncularia
Industrial plantations. See also Plantation culture; secondary forest, 150-151

Plantation planning; Planting; Propagation species information, 391
described,160 Land areasof the Tropics
guidelines, 164 American Tropics, 2, 7, 16
historyof, 187-189 worldwide, 1, 3
land area devoted to, 160, 161 Land-use planning
research focuses, 336 agroforestry and, 279, 292-293

Insects.SeePests and diseases forest distribution and, 22, 24
Interplanting. See Planting forest versus nonforest
Inventoriesof forests considerations, 38

by country or continent, 26 forest production versus food production, 40-43,
anddeforestation,24, 25 158, 159
nonforested areas, 22, 23 land-use capabilities, 43-45, 192-193
research focuses, 31 7-31 8 land-use control, 45-46
byzones,24 schematicsequence,39

Israel, plantation culture, 257 management implementation and, 345, 346
Italy, plantation culture, 254, 255 plantation planning and, 158-159, 160, 191-194
IvoryCoast useallocation

agroforestry, 285, 296 commodity production and, 49-50, 51
plantation culture, 261,262, 413 considerations, 46-47, 52
planting, 166 forest-dependent cultures and, 47-48

integration of forest uses, 50-51
Jacaranda,species information, 391 preservation of biodiversity, 48
Jamaica public education about forests,49, 53-54

agroforestry, 285 public recreation and, 49, 51
management implementation, 341 scientific study goals, 48
plantation planning, 165 soil and water conservation, 48-49
planting and propagation, 222 Leucaena
weather features, 353 agroforestry, 289, 292, 296, 302, 304

fodder production, 59-60
Kenya plantationculture,242,248

plantation culture plantation planning, 173, 184
coppices, 274 planting materials and techniques, 198, 21 7, 222, 223
genetic relationships, 235, 237, 238 research focuses, 307
pruning, 270, 271 species information, 391
site quality, 230 Lovoa, species information, 391
thinning, 261,413, 414

plantation planning, 157, 158, 163, 176
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Maesopsis Malaysia, secondary forest (cont'd)
plantation culture, 257 swamp forest, 149
plantation planning, 168 thinning, 147
secondaryforest,125 yields, 149
species information, 391 Management. Seealso Agroforestry; specific aspects,

Malagasy,plantation planning, 166 e.g., Plantation culture
Malawi classification of vegetationand, 28

plantation culture, 272 implementation of
plantation planning, 176 considerations, 339-341,351
planting and propagation, 208, 209 effective organization, 350
secondary forest, 125 financial assistance for, 342-344

Malaysia goals,344-347
agriculture, 41 government role, 342
agroforestry, 285-286, 288, 289-290, 302,303 overcoming resistance, 349
plantation culture personal commitment to, 350

genetic relationships, 236 public role, 342
thinning, 260, 261,262,265 strategies, 347-349
treatment, 245,247, 249 success stories, 350-351

plantation planning, 157, 161,166, 167, 175 land-use allocation and, 46-47
planting and propagation plantations versus management, 155, 156-159

history of planting, 402 production and, 51-53, 57, 59, 60, 109-113
planting materials, 194, 196-197, 200 public education about forests and, 49
planting stock, 206 research needs and, 309
planting techniques, 217-218, 221 selection of products and, 54
propagation, 206 silviculture and, 113

primary forest tree improvement as aspect of, 238-239
environmental influences, 93, 94, 96 Mangroves. Seealso specific names
forest composition, 76-77 classification of, 376
forest structure, 64, 69, 72 as fauna habitat, 32
nutrient cycle, 79, 80 industrial products from, 30, 50
reproduction, 88, 89, 90 planting techniques, 221
tree growth, 83, 86 primary forest, 69, 73, 95-96, 97, 100
yields, 99 secondary forest, 109, 129, 150-152

production policies, 56, 60 Manilkara
products from, 36 industrial products, 29
research focuses, 307,320, 323,331 primary forest, 85, 91
secondary forest species information, 391

arboricide use, 147, 148 Martinique
characteristics, 102, 105 plantation culture, 245
clearcutting, 124-126 planting and propagation, 404
crop adequacy, 133 Mauritius, plantation planning, 157
lit_ration, 143, t45, 146 Melaleuca, species information, 392
mangroves, t50, 151 Melia, species information, 392
refinement techniques, 129-131 Mexico
regeneration assessment, 140, 141, 142 agroforestry, 286, 304-305
research on, 110 forest products, 53
residual forest, 102-103, 105 industrial products, 29
shelterwood, 120, 121 management implementation, 341,351
stand diversity, 113 plantation culture, 241,246
structural goals, 11 7, 118
succession, 106, 114
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Mexico(cont'd) Nigeria(cont'd)
planting and propagation plantation culture

planning, 192, 194 coppices, 273, 275
planting materials, 195, 196 genetic relationships, 235, 236
planting techniques, 214, 219 pruning, 271

primaryforest, 90 rotation,243
research focuses, 307-308 site quality, 231,234
secondary forest, 102, 104 thinning, 411-412, 413, 414
weather features, 353 treatment, 252

Mimosa, species information, 392 plantation planning
Mitragyna, species information, 392 arguments for planting, 155
Mixed cropping. SeeAgroforestry interplanting, 165, 167
Moist forest. See Classification of forests; specific productivity considerations, 157, 158

headings, e.g., Primary forest site considerations, 162
Monocyclic practice. SeeSilviculture species composition, 175
Montane forest. Seealso Classification of forests species selection, 184

deforestation,32 timber supply, 160
Mora planting and propagation

secondary forest, 119 historyof planting, 401
species selection, 172 planting materials, 194, 197

Mozambique, planting and propagation, 402 planting stock, 206
Musanga planting techniques, 21 5,222

plantation culture, 245 propagation, 204, 205
planting materials, 195, 199 primary forest
primary forest, 85, 93 environmental influences, 93, 94, 96
secondary forest, 106, 107 nutrient cycle, 80

Myanmar reproduction,89,90
agroforestry, 295, 297 tree growth, 84-85, 86
plantation culture, 248, 249 research focuses, 307
plantation planning, 161, 1 74 secondary forest
planting and propagation, 208 clearcutting, 124, 125

dry forest, 152
Natural regeneration. See Regeneration fallowing, 115
Nauclea liberation, 146

plantation culture, 243, 414 production considerations, 111
species information, 392 regeneration, 127

NewZealand residualforest,103
agroforestry,304 shelterwood, 121-123
plantation culture, 232, 253 stand diversity, 113
plantation planning, 164, 171,177-178 succession, 106, 108-109
planting and propagation, 203 timber crop identification, 137-138, 1 38-139

Nicaragua yields,149
plantation culture, 413 Nurseries. See Planting
plantation planning, 186 Nutrients. See also Fertilizer use
planting and propagation, 404 agroforestry and, 287-290, 301-302
weather features, 353 plantations and, 170, 172, 228-234

Nigeria in primary forest, 77-81,93, 95-96, 97
agroforestry, 283, 296-297, 302 in secondary forest, 119
fuelwood use, 37 soil organic matter, 17-18, 108
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Objectives for implementation. SeeManagement, Peru
implementation of; Policies; Research agriculture, 60

Ochroma management implementation, 349
plantation culture, 260, 414 plantation culture, 230
planting materials, 196, 197, 198 plantation planning, 160, 167
primary forest, 72, 98 planting and propagation, 194-195,404
research focuses,331 primary forest, 72
secondary forest, 135 secondary forest, 128
species information, 392 weather features, 5, 354

Ocotea, secondary forest, 149 Pests and diseases. Seealso Vegetation control
Origins of the forests, 21-22,365-366 insecticide use, 1 70

overuse of forests and, 38
Pakistan plantationcultureand, 277

agroforestry, 297 plantation planning and, 164, 170, 172, 173,
plantation culture, 250 177-178, 184
plantation planning, 172 planting and propagation and, 21 O, 214
planting and propagation, 195,225,401 publications on, 415
secondary forest, 152 rarity of epidemics in mixed natural forests, 33

Panama in secondaryforest,102
primary forest Phenology. SeeClimate

environmental influences, 92, 93 Philippines
forest structure, 64, 67 agroforestry, 279-280, 282, 287, 294
nutrient cycle, 79 bamboouse,55
reproduction, 89 plantation culture, 230, 274

secondary forest, 36, 107 plantation planning, 166, 171
weather features, 353 planting and propagation

PapuaNew Guinea historyof planting, 402
agroforestry, 280-281 planting materials, 197-I 98, 200
plantation culture, 246, 407, 409, 414 planting stock, 206, 207
plantation planning, 165, 167, 183 planting techniques, 223
planting and propagation propagation, 202,203,204, 206

planting materials, 195 research focuses, 307
planting stock, 207, 209 secondary forest
planting techniques, 215, 216, 217, 223 crop adequacy, 132
propagation, 202, 203,205 liberation, 145, 146

primary forest, 71, 80, 81 regeneration, 127
secondary forest, 109 residual forest, 104

Paraguay silviculture,119

secondary forest, 134-I 35 stand diversity, 113
weather features,354 succession,106

Paraserianthes yields, 149
plantation planning, 171 Physical environment. Seealso Climate; Land-use
planting and propagation, 166, 199 planning; Soil; Water
species information, 392 agroforestry and, 280, 291
species selection, 171 herbicide use and, 147-148, 213-21 4, 247

Parkinsonia, species information, 392 influences of forests on

Paulownia distribution of plants, 27-28
plantation culture, 230, 274 human habitation, 29-31
species information, 392 hydrological cycle, 24-25, 27
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Physical environment (cont'd) Pinus, species of (cont'd)
land-use planning and, 43, 44 caribaea, 158, 159, 161, 162, 163, 164,
management implementation and, 339, 349 176, 177, 1 79, 180, 181, 182, 183, 186,
overuse consequences, 37-38 187, 189, 196, 198, 199, 202, 203, 204,
plantation planning and, 155-156, 158, 159, 206, 207, 208, 209, 216, 217, 220, 222,

162-164, 191-192 223, 224, 227, 228, 229, 232, 234, 235,

primary forest and, 63, 91-97 236, 237, 238, 239, 240, 241, 245, 246,
production policies and, 52-55, 57, 59-61 248, 249, 255, 258, 260, 262, 263, 265,
secondary forest, 110-111 267, 269, 270, 276, 277, 304, 321, 333,
silviculture and, 32, 49, 210 383, 392, 393, 403, 404, 405, 412

Physiography of tropical America, 7-9, 16 chiapensis, 393
Pinus cubensis, 394

agroforestry, 304 douglasiana, 393
plantation culture durangensis, 393

assessingperformance, 228, 229 elliottii, 181, 182, 183, 185, 189, 198,
genetic relationships, 236, 237, 238-239,240-241, 200, 201, 203, 206, 207, 215, 216, 228,

242 229, 233, 237, 238, 241, 242, 249, 250,

pruning, 269, 270, 272 253, 257, 258, 267, 268, 270, 271, 272,
site quality, 229, 231-234, 235 277, 329, 333, 393, 402, 403, 409, 410,
thinning, 257-258, 259, 260, 265-266, 267, 411, 411, 412

412, 413-414 engelmannii, 176, 393
treatment, 246, 248, 252, 253 greggii, 393
yields, 276, 277, 405, 410 halepensis, 393

plantation planning honclurensis, 393
interplanting, 165 insignis, 395
site considerations, 162, 163-164 insularis, 393
species composition, 175, 177 kesiya, 179, 183, 186, 198, 204, 207,
species selection, 179-180, 181-184, 186 213, 241, 245, 383, 393, 403
timber supply, 161 leiophylla, 176, 394

planting Iongifolia, 395
history of, 403-404 merkusiana, 186, 394
materials, 196, 198 merkusii, 179, 183, 186, 197, 198, 205,
soil additives, 222, 223-224 236, 243, 248, 383, 394, 403, 405
stock types, 207, 209 michoacana, 394
techniques, 216, 21 7, 218-219, 220 montezumae, 176, 394

production policies, 57 occidentalis, 126, 176, 394
propagation, 202 oocarpa, 132, 162, 176, 179, 183, 186,
research focuses, 321,328, 329, 334 203, 213, 241, 383, 394, 403
secondary forest, 126, 132 palustris, 252, 394
species information, 392-395 patula, 158, 159, 163, 175, 176, 180, 182,
speciesof 187, 189, 198, 200, 213, 215, 221, 224,

arizonica, 394 233, 240, 244, 261, 263, 268, 270, 271,
australis, 394 272, 277, 329, 383, 394, 401, 403, 414
ayacahuite, 176, 392 ponderosa, 230, 394
bahamensis, 392 pseudopatula, 196, 393
canariensis, 392 pseudostrobus, 241, 395

radiata, 162, 163, 164, 171, 175, 177,
178, 180, 182, 188, 201, 203, 221, 224,
225, 230, 231, 232, 233, 243, 253, 255,
263, 304, 395, 401, 403, 414
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Pinus, species of (cont'd) Plantation culture (cont'd)
roxburghii, 163, 203, 395 treatment
strobus,393 burning litter, 250
taeda, 167, 182, 187, 198, 206, 207, cover crops, 247-248

218, 220, 223, 224, 228, 229, 240, 241, fertilizers, 250-256
250, 252, 253, 255, 256, 262, 263, 267, interplanting, 248
268, 270, 395, 403 irrigation, 250

tenuifolia, 395 protection, 244-245
teocote, 395 soil cultivation, 248-250
tropicalis, 179, 321, 395 vegetation control, 245-247

as windbreak, 60 yields, 227-228,244, 263-264, 276, 277, 405-410
Pithecolobium, species information, 395 Plantation planning. Seealso Plantation culture; Planting;
Plantation culture. Seealso Plantation planning; Propagation

Silviculture arguments for planting, 155-156
bamboo management, 275 forestation, 169
coppices, 230, 272-275 guidelines for, 164
genetic relationships history of planting, 187-189, 401-404

economic considerations, 238-239 interplanting
gains from genetic manipulation, 237-238 gap planting, 165-1 66
management through improvement, 238-239 goals, 164-165
steps for improvement, 239-241 group planting, 169
variation, 234-235,235-237 plantation treatment and, 248

harvesting, 275-276 underplanting, 165, 166-168, 192, 217
pests and diseases, 277 land considerations, 158-159, 160, 191-194
planning considerations, 227 need for plantations, 155
pruning, 269-272 productivity advantages of plantations, 156-159
regeneration, 276-277 resource planning, 191-194
rotation siteanalysis

growth prediction and, 243-244 considerations, 181-182
selecting a rotation, 241-242, 242-243 tree improvement, 183, 184-187
wood quality and, 242-243 variation within species, 182-184

silvical information of importance, 419 site considerations, 158, 159, 162-1 64
sitequality speciescomposition

considerations, 228-229 evaluating species, 169-1 70
deterioration in, 230-234 native versus exotic species, 173-1 77
improvement in, 229-230 pure versus mixed plantations, 1 70-172

thinning yieldsand,172-173
economic considerations, 262 species selection
effects of on wood, 263 characteristics to consider, 178-1 80
effects of on yields, 263-264,405-410 climatic matching, 177
HarKs spacing factor, 265, 266 preplanting site analysis, 181-187
number of trees to leave, 260 timber supply, 159-1 62
Queensland thinning ratio, 264 Planting. Seealso Agroforestry; Plantation planning
reasons for, 258-260 decisions about, 128, 194
Scottish Eclectic System, 267-268 guidance on, 210-211,219-221
selected results, 411-414 history of, 187-189
selecting trees to leave, 260-262 insects and diseases and, 210, 214
selecting trees to thin, 266-269 interplanting
spacing effects, 256-258 gap planting, 165-1 66
systemsfor, 264-266 goalsof, 164-1 65
timing of, 260 groupplanting,169

underplanting, 1 65, 1 66-168, 192, 217
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Planting (cont'd) Primary forest, environmental influences (cont'd)
materials light,94-95

direct seeding, 199-200 moisture, 92-93
seed acquisition, 195-196 soils, 95-96, 97
seed germination, 198-199 temperature, 93-94
seedprocessing, 196-1 97 topography, 96
seed storage, 197-198 wind speeds,96-97
tree nurseries, 200-201 forest composition, 72-76
wilding stock, 194-195 forest density

nursery practices basal area, 66-67
planting materials and, 200-201 biomass, 67-68
root pruning, 206 stemwood volume, 67
shade,206 tree numbersandsizes,64-66
spacing of stock, 205-206 forest structure, 64-72, 99, 115, 116
transplanting, 206 nutrients, 77-81,93, 95-96, 97

replanting needs, 246 overview, 63-64
research focuses, 324-328 production policies, 52-53
resource planning and, 191-194 reproduction, 87-91, 100
species information, 381-398 secondary forest compared with, 101, 102, 112,
stock 113-114

bareroot stock, 206-207 stratification, 68-69
containerized stock, 208-209 tree form
sizeof stock, 207 branches,70-71
stump plants and striplings, 207-208 buttresses, 69-70
wilding stock, 194-195 crowns, 64, 65, 71

techniques foliage,71-72
herbicide use, 213-214 root systems, 69-70
seasonal variations and, 211 stems, 70
site preparation, 211-215 tree growth, 81-87, 92-95, 96
soil additive use, 115,221-225 undisturbed, 64

spacing of trees, 215-220 yields
Podocarpus, species information, 395 primary productivity, 97-98
Policies usefulwood,98-99

agroforestry and, 279, 290, 291-292 variations in forests in, 99-100
considerations, 51-53 Products from the forest. See also Agriculture; Wood
forest diversity and, 60-61 products; specific sources of products, e.g., Primary
forestprotection, 53-54 forest
goals for, 57-58, 61 from Central America, 29
management implementation and, 339-351 from India, 53, 54
research needs and, 309, 310 latex, 29, 34
secondary forest, 109-113, 113-115 from mangroves, 30, 50
selection of products and, 54-57 from primary forest, 98-99
silviculture and, 59-60 production policies and, 53

Polycyclic practice. See Silviculture rattan, 53
Prestoea,primary forest, 79 research needs and, 309
Primaryforest soil conditions and, 50

agroforestry and, 280 Propagation. Seealso Plantation planning; Planting;
defined,63, 101 Reproductionof trees
environmental influences air layering, 202-203

factors involved, 91-93 considerations, 201-202

growth-prediction experience, 96 grafting and budding, 203
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Propagation (cont'd) Puerto Rico, primary forest (cont'd)
research focuses, 328 reproduction, 89, 90, 91
soils used for, 204-205 tree growth, 85
stem and root cuttings, 202, 204 yields, 1O0
tissue culture, 203-204 public forest reserve system, 49, 50, 51

Prosopis research focuses, 319, 320, 324, 326-327
fodder production, 59-60 research institutions, 308
plantation culture, 237 secondary forest
planting materials and stock, 199, 200, 209 arboricide use, 148
propagation, 202 crop adequacy, 134
species information, 395 liberation, 143-145, 146

Protection of forests mangroves, 150, 151, 152
management implementation and, 339-351 regeneration assessment, 142
plantation culture and, 244-245 succession, 106
production and, 53-54, 57 thinning, 147
research needs and, 309, 311 timber crop identification, 135, 136-137, 138

Pseudotsuga yields, 149
plantation culture, 231 weather features, 353, 361
plantation planning, 172-173

Pterocarpus Queensland thinning ratio, 264
species information, 396

species selection, 171 Refinement techniques. SeeSilviculture, in secondary
Public interests. SeePhysical environment; Social forest

considerations Reforestation. Seespecific techniques, e.g., Planting
Public reservation of forests Regeneration. Seealso Plantation culture; Plantation

land-use planning and, 45-46, 49, 50, 51 planning; Planting; Propagation; Reproduction of
management implementation and, 346 trees

production policies and, 52 artificial regeneration, 124, 328
PuertoRico naturalregeneration

agriculture, 40, 41 forest diversity and, 60
forestsand the human environment, 30 in primary forest, 91
land-use planning, 45, 49, 50 research focuses, 319, 323
plantation culture in secondary forest, 121-125, 126-129, 139-141

genetic relationships, 235 plantation culture and, 276
pruning, 270 Regulations. SeePolicies
thinning, 258, 261,411 Relic elimination. SeeSilviculture, in secondary forest
treatment, 245,248, 249, 253 Reproduction of trees. Seealso specific aspects, e.g.,

plantation planning Genetic tree improvement
interplanting, 167 as a factor in heterogeneity, 77
productivity considerations, 158 in primary forest, 87-91
species composition, 171, 176 research focuses, 319
species selection, 181, 182, 186 Research

planting and propagation components
history of planting, 404 interpretation of results, 6, 316
planting materials, 194, 195, 200 orientation, 311, 312, 313
planting stock, 206-207, 208 precision, 315-316
planting techniques, 211 presentation, 316
propagation, 204,205 replication, 314-315

primary forest representativeness,313-314
environmental influences, 92, 94-95, 96
forest structure, 65, 67, 70, 71
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Research(cont'd) Secondaryforest (cont'd)
focuses production environment and, 109-113, 113-115

agroforestry, 301,305,335-337 production policies, 52-53
artificial regeneration, 328 residual forest, 101, 102-105, 112-113
balance in, 316 succession, 105-109, 112, 114
fertilizer use, 328-329 swamp forest, 149-150
forest classification and inventories, 31 7-318 as wood source, 101
forest ecosystems, 31,48 yields, 113-115, 148-149, 153
growing space, 329, 330, 331 Seed handling. See Planting
propagation, 328 Senegal, plantation culture, 254
silviculture, 319, 322-324, 329, 330, 331 Senna

species adaptability, 324-328 agroforestry, 296
tree growth, 320-322 plantation culture, 273
tree improvement, 331-335 planting materials, 200
tree life histories, 31 8-320 species information, 396

funding, 308, 344 aswindbreak, 60
history of, 307-308 Sesbania

importance of, 307 planting techniques, 216, 217
management implementation and, 339, 347 species information, 396
regional needs for, 308-311 Shelterwood. SeeSilviculture, in secondary forest

Residual forest. See Secondary forest Shifting cultivation. SeeAgroforestry
Rhizophora Shorea

primary forest, 96 plantation culture, 256-257, 258, 264, 274
secondary forest, 150, 151 plantation planning, 158, 175
species information, 396 primary forest, 69, 70, 99

Rock composition, soil differentiation and, 13-17 secondary forest, 116, 130, 149
Rotation. See Plantation culture species information, 396
Russia,primary forest, 67-68 Sierra Leone
Rwanda, plantation culture, 274-275 agroforestry, 285, 296

secondary forest, 147
Saint Lucia, trade wind effects, 9 Silviculture. Seealso Agroforestry; Plantation culture
Schefflera defined, 113

primary forest, 90 environmental considerations, 32, 49, 210
species information, 396 monocyclic practice, 114, 117-118, 119, 120, 131

Schimper's system of forest classification, 367-368 planting considerations, 59-60
Schinus, species information, 396 polycyclic practice, 117, 118-120, 135-136
Scientific study. See Research research focuses, 319, 322-324, 329, 330, 331
Scotland, planting and propagation, 218 in secondary forest
Scottish Eclectic System, 267-268 clearcutting, 119, 124
Secondary forest. Seealso Silviculture crop adequacy, 132-134

agroforestry and, 108, 115,280, 292 diameter limits, 120
converting to plantations, 212 natural regeneration, 121-125, 126-129
defined,101 policy and,110-112
dry forest, 101, 152-153 polycyclic (selection) practice, 117, 118-120,
fallow or volunteer forest, 101, 105, 113, 127, 135-136

133-134 preharvestingtreatments, 124-125
mangroves,150-152 problems of, 114-115
potential productivity by region or country, 101, 102, refinement treatments, 129-132, 379

103 relicelimination,125-126
primary forest compared with, 101, 102, 112, shelterwood, 120-124

113-114 standdiversity,112-113
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Silviculture, in secondary forest (cont'd) South Africa
structural goals, 115-118 plantation culture
timber crop identification, 134-1 48, 329, 330, 331 coppices, 273,274

timber crop identification genetic relationships, 237, 238
arboricides, 147-148 pruning, 270, 271,272
composition improvement, 141-142 rotation, 243
growth rates and, 136-139 site quality, 230, 233
liberation, 142-146 thinning, 259,263,265,268,269, 412
regeneration assessment, 139-141 treatment, 250
selection considerations, 134-139 yields, 407, 408
thinnings, 146-147, 329, 330, 331 plantation planning, 175

Simarouba plantation yields, 55,407, 408
plantation culture, 244 planting and propagation, 205, 210
species information, 396 production policies, 60
species selection, 176 Soviet Union (former), primary forest, 67-68

Site considerations. SeePlantation culture; Plantation Species selection. Seealso Plantation culture
planning; Planting for agroforestry, 417

Social considerations. See also Economic considerations characteristics to consider, 178-180
in agroforestry, 279,290-291 climatic matching, 177
forest-dependent cultures, 47-48 conifers for the tropics, 179, 399
impact of forests on human society, 29 evaluating species, 169-1 70
in land-use planning, 43, 44, 45-46, 47-48 information tables, 381-398
management implementation and, 339, 343, native versus exotic species, 173-1 77

347-348, 349,351 preplanting site analysis
in production, 56, 57, 59 considerations, 181-1 82
public education about forests, 49, 53-54, 156, 340, tree improvement, 1 83, 184-1 87

341,342,347 variations within species, 182-184
secondary forest production and, 109-112 pure versus mixed plantations, 170-1 72

Soil. Seealso Agriculture; Agroforestry; Planting; research focuses, 318-320, 324-328
Propagation secondary forest,134-1 39

classifications, 20-21 yields and, 172-173
differentiation of flora and, 28 Sri Lanka
drainage, 17 agroforestry,281,283, 288
fertility of, 20-21, 32-33 plantation culture, 245
formation, 9-11, 13 planting and propagation, 198, 203-204, 216
influences of forests on soils, 32-34, 38, 48-49, 54, primary forest, 72

170,172 researchfocuses,307,337
influences of soils on forests, 95-96, 97 secondary forest, 116-11 7, 127
and nutrient cycles, 77-81 Stand diversity. SeeSilviculture, in secondary forest
organic matter, 17-18, 108 Sudan
parent material, 13-1 7 agroforestry, 283, 285, 297
plantation culture and, 228-234, 250-256 plantation culture, 250
plantation planning considerations, t 62-1 64, 180 plantation planning, 176
propagating soils, 204-205 planting and propagation, 204, 221
in secondary forest, 107-108 secondary forest, 152
weathering, 18, 19, 20

Soil additives, 115, 221-225
Solomon Islands, agroforestry, 301
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Suriname Tabebuia
agroforestry,301 asfuelwood, 55
plantation culture planting materials, 194

genetic relationships, 240 primary forest, 91
pruning, 270-271 species information, 396
site quality, 229, 232, 234, 235 Taiwan, planting and propagation, 202, 203,204, 21 7,
thinning,267 402

treatment, 249 Tamarix, species information, 397
plantation planning, 160, 169, 176 Tanzania

planting and propagation, 212, 218, 404 forest products, 53
primaryforest fuelwood use,38

environmental influences, 94, 95 plantation culture, 235,237, 245
forest composition, 72, 76 planting and propagation, 209, 224
forest structure, 66 secondary forest, 153
nutrient cycling, 77, 78 Tarrietia

reproduction, 88, 89, 91 plantation culture, 261,262
production policies, 55 plantation planning, 166
research focuses, 320, 329, 331 planting and propagation, 167, 401
secondary forest species information, 397

crop adequacy, 132-1 33 Taungya systems. See Agroforestry
liberation, 144, 146 Tectona

production considerations, 111 agroforestry, 285,295, 296, 297
regeneration assessment, 142 growth prediction, 243, 244
residual forest, 104 plantation culture
silviculture, 118 assessingperformance, 228
succession, 106, 107 genetic relationships, 235, 236, 237, 239

Sustainable yields. SeeYields site quality, 228, 230-231
Swamp forest. See also Classification of forests thinning, 257, 264, 265,269, 411-412, 412-413

secondary forest, 149-150 treatment, 245,248, 249, 254
Swaziland yields,405

plantation culture, 233 plantation planning
plantation planning, 163-164 interplanting, 165
research focuses, 329 site considerations, 163

Swietenia species composition, 171, 172
agroforestry, 297 species selection, 186
growth prediction, 244 timber supply, 160, 161
plantationculture planting

genetic relationships, 235 history of, 401-402,404
regeneration, 276 materials, 195, 196, 198-199
thinning, 257, 261,262 stock types, 207-208
treatment, 245 techniques,211,222

plantation planning, 166, 184, 186 propagation, 203
planting rotation,56

historyof, 401 secondaryforest
materials, 194, 196, 197-198, 198 diameter limits, 120
stock types, 206, 208 structural goals, 116
techniques, 21 7 timber crop identification, 138

primary forest, 87, 89, 100 species information, 397
research focuses, 321
secondary forest, 128
species information, 396
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t

Terminalia Trinidad and Tobago, plantation culture (cont'd) i
agroforestry,303 treatment,246,249
plantation culture,243,249, 414 yields, 276, 277, 405 !
plantation planning, 162, 166, 171 plantation planning, 160, 162
planting, 194, 206, 217, 401 planting and propagation, 404
secondary forest, 121 primary forest, 71,79
species information, 397 production policies, 60-61

Thailand researchfocuses,319,328
agroforestry, 286, 291 secondary forest, 102, 119, 123-1 24, 143-144
plantation culture, 230, 413 weather features, 353
plantation planning, 159 Triplochiton
planting and propagation, 199 plantation culture, 243,258, 414
primary forest, 67, 71,83, 84, 92 plantation planning, 168, 171
secondary forest, 147, 150, 151 planting materials, 197

Thinning. SeePlantation culture propagation, 201
Thornthwaite's system of climatic classification, 181, secondary forest, 121-123

357-360 speciesinformation,397 .
Timber products. SeeWood products; specific genus or Tristania,species information, 398

source of products, e.g., Primary forest
Tobago. SeeTrinidad and Tobago Uganda
Togo agroforestry,303

agroforestry, 285 plantation culture, 244, 246, 249, 261
planting and propagation, 402 plantation planning, 157, 1 59, 165, 169, 176

Toona planting and propagation, 202,223,401,402
plantation culture, 237 production policies, 56, 61
planting, 208, 223 research focuses, 31 7, 320-321,323,324
secondary forest, 125 secondary forest
species information, 397 arboricide use, 148

Topography clearcutting,125
primary forest and, 96 crop adequacy, 132, 133
soil formation and, 15-17 dry forest, 152
of SouthAmerica, 9, 16 liberation, 143

Treatment. See Plantation culture production considerations, 111
Tree growth. SeeGrowth (tree) regeneration, 127, 128, 140
Tree habit. See Primary forest shelterwood, 120
Tree improvement. SeeGenetic tree improvement structural goals, 117-11 8
Tree life histories, as research focus, 318-320 timber crop identification, 136, 137, 138
Treepropagation and planting. See Plantation planning; Underplanting. SeePlanting, interplanting

Planting; Propagation The Unesco system of forest classification, 372-373
Tree reproduction. SeePlantation planning; Planting; United States.See also Hawaii

Propagation; Reproduction of trees financial assistance from, 343-344
Trerna plantation culture

secondary forest, 106, 107 pruning, 270
species information, 397 site quality, 230, 231

Trinidad and Tobago thinning, 256-258, 259,260, 262,263,267, 411,
agroforestry,288,297 412
management implementation, 340, 34t treatment, 252-253
plantation culture plantation planning, 185

genetic relationships, 235 planting and propagation, 201,207, 218-219
site quality, 231 researchfocuses, 329
thinning, 260, 413 research orientation, 311
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Vegetation classifications. See also specific genus and Wood products (cont'd)
types of forest, e.g., Primary forest fuelwood

climate and, 6-7, 27-28 agroforestry and, 292
described, 374, 375,376-377 biomass energy needs and, 161-162

Vegetation control forests as source of, 35, 36-37, 38, 55-57
herbicide use, 147-148, 213-214, 246, 247 increasing demand for, 156, 157, 159-160
pest species, 417 management implementation and, 345-346, 350
weeding, 99, 200, 222, 245-247 moisture content effects on heat value, 56

Venezuela production statistics,160, 161
agroforestry, 280, 282,287 rotation and, 242
land-use planning, 45, 46 land-use planning and, 49-50, 51
plantation planning, 181 from mangroves, 30
planting and propagation overuse of forests and, 37-38

history of planting, 404 plantation size to support wood-using industries, 158,
planting materials, 197, 199 159
planting stock, 209 plantation versus forest timber, 155-156
planting techniques, 211,220 production and export of, 35, 52, 55-58, 160, 161
propagation, 203 production and property requirements, 179

primary forest timber crop identification, 134-148, 329, 330, 331
environmental influences, 93 timber supply considerations, 159-162
forest structure, 64, 65, 66, 67, 72

reproduction,89 Yields
yields, 98 agroforestry and, 281-282, 283, 285, 301,303, 335

secondary forest, 127, 151 plantation culture and, 227-228, 244, 263-264, 276,
weather features, 353, 354 277, 405-410

Virola from primary forest, 97-1 O0
forest diversity and, 60 production policies and, 55-56
planting stock, 206 from secondary forest, 113-115, 148-149, 153
secondary forest, 144, 146, 147, 149 species composition and, 172-173
species information, 398 sustainable yields, 52-53

Volunteer forest. SeeSecondary forest
Zaire (former)

Waiter's system of climatic classification, 361,363, 364 agroforestry
Water. See also Climate, moisture benefits of, 301

influences of forests on water, 31-32, 48-49, 54-55 shifting cultivation, 281,282, 283,288, 289, 290,
influencesof water 291,293-294

on nutrient cycle, 79, 81 taungya systems, 296
on soils, 11, 13, 17, 18 plantation culture, 249, 275
on tree growth, 82-83 plantation planning, 166, 169

irrigation, 250 planting and propagation, 195
Weather features. SeeClimate primary forest, 70, 71, 81,85

Weeding, 99, 200, 222, 245-247 secondary forest, 127-128, 131
Wildlife. See Fauna Zambia

Wood products. See also specific genus or source, e.g., agroforestry, 279
Primary forest plantation culture, 236, 245

agroforestry and, 292, 298, 300 planting and propagation, 198, 200, 211,214, 221
employment provided by wood use and production, research focuses, 324

32 secondaryforest,152-153

food production versus forest production, 40-43 Zimbabwe, planting and propagation, 206, 207, 402
forests as source of, 34-38, 55-57, 92, 97-100, 155 Zizyphus, species information, 398

156
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